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One - Quadrant DC Chopper Drive for DC Motor

By Mr.Teerasan = Damkham

Mr.Weera Boonkla

ABSTRACT

This project developed a DC motor controller by using one — quadrant Dc chopper circuit.
The component of a controller consists of a control circuit with microcontroller PIC16F887 to
create pulse-signal to drive power MOSFETs. In addition PIC16F887 is used to compile and
control a duty - cycle of a pulse-signal for keeping a constant speed of DC motor. LabVIEW is
used as a Human-Machine Interfaces (HMI) via serial port communication to receive control
variable and display variable of a system. Finally, the controller is tested with a satisfied result,

the speed of a DC motor can be regulated under a varying load circumstance.
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3.2. 17 v uafrawadlulysunsu PIC C Compiler
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ﬂ13W1ﬂ1ﬂ31Nﬂﬂﬁ’ﬁNﬂ1ﬁfﬂu1§ﬂﬂ'|u'3mvlﬂﬂ’\]ﬂﬁllﬂ1iﬂqu

TPWM = TOSC X 4 X tadiv X (p+1) (3 1)
_ Tewm _
p N Tosc X4 X 24div 1 (32)

Tosc X Duty ¢

Td = 100 (33)
T, f

value = —42-es (3.4)
L2div

A A o o
o Tpww A0 MUNAeIdy WA
=1 [ a d' Y o o
Tysc 19 MunmosdyansnwmntouldnululasnouInsaaes
toaiv f19 A1 Prescaler Y04 Timer 2
p A0 11 0 - 255 (AUIIAUWD Reset Ay 194U 1WN Timer2)
T4 1D MUIAIVDIVIHIZLIA
=} U £ = U ¢d' = =Y
value A9 AAulsuiomasfiviin 8 uie 16 Ua

Duty Cycle 79 A119HI210017ADINS

M3 19 afdu set_pwml_duty (value); 111¢ set_ pwm?2_duty (value); Aomslioulan

A o gy 4 Y o o & A s s
w1 ¢ modal luTnsaouTnsamesadudynnuwad oonfiwesa CCP1 uazwesn CCP2

o

feenedi 3.1 myduraie ldwannud 10 kbz el anwdduanuuim

(XTAL) = 4MHz t2div = 4 11a¢ Duty cycle = 50%

o= 2.5%10 x4x4x128 = 512 s

_01x103
p 2.5X1077x4x4
0.1x1073x50
Tg = —————=50us

100
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50X10"6x4x10°
value = — = 50

o i
¥ v A

avinvzdoutouldanadl set_pwml_duty (50);
set_ pwm?2_duty (50);
=& 9 s s s [
992 1ANwosa CCP1 uazwesn CCP2 vod lulnsnoulnsames PICI6FSS7 a4
Il ' v
Yoy awad Faiinudmiy 10 kHz uazmianiznaumiy 50 % seiudiannansn
v v 4 * '
MruAmIANUILAZAIINIZNAARDINITINTUA IHIVNAINA TR URNDNIA value 1014
Tumstmualuilsiduadndygraiad sapuuumsdouldanu ¢ aunioglann
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void main(){ JanFuUnan

. o A
unsigned value; sz nls¥e value
setup_ccpl(CCP_PWM); //Setup Wosa CCPI
setup_ccp2(CCP_PWM); //Setup nosn CCP2

setup_timer 2(T2_DIV_BY 4,25,1); //Setup Timer2

set pwml duty(500); //Setup PWM T¥wesa CCPl

set pwm2_duty(500); //Setup PWM 113!/“0591 CCP2
s
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3.6.2 1J5un3% Configure Virtual Serial Port Driver 1821151053 Tera Term
T1J514n53 Configure Virtual Serial Port Driver 111 T1sunsuitaninounaia
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o1 Proteus ttaz Tsinsuy Configure Virtual Serial Port Driver Masanudszeause
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L%E)ll@\@ﬂullﬂcﬁﬁﬂ']ﬂuﬂﬂﬁu Baud rate = 9600 Data = 8 bit {UUAU

N3 e Serow, Pord Doy 70 b Rifrmy S0t e e oY

Partpaws Qohions Help

Serial DGW‘Z sxplorer Manage ports Port access list Zustom pinout
: :"‘: - comz “ ysPD by Eltima can create virtual serial ports with any names you like,
:-;, COM4 s0 you are not limited to COMx names only, However, please, make
i COMS sure that programs working with these ports support custom port
= 5_!g wrtual ports names. e
+ Ak com % First port: coms| v !
+ £ comz “ﬁ-% ’ . [comss ~ T E Addpar |
=gy datainput {9600-N-5-1] Second porti |~ ouse ™ i
¢ ™ Ci\Program Files!Elima Softw e | COM35 e
‘. & Sent: 3.3 KBytes , ) COM36 r——
o g ; First port: COM37 ;
-ga Received: 0 Bytes COME8 Delete pair |
. ¥k Baudrate emulation: Disabled Second port:  |comMag i |
- Pinout: Standard - ~|COmM40 o
- dataoutput [9600-N-8-1] [JEnable strict [Comay
: C:\Program FilesiEltima Softw {IBreak linejre| Egng
- Sent:OBytes Jcomad L
- 4@ Received: 3.2 KBytes ) Allvirtual serial COM4S R
came Ty virtual serial comM46 i
oo i b et | oses |
L% Nrhae ui-}-.:; ke - Please, make sujCoM4s SR
p 5 closed, COM49
COMS0
_ For help press FL COMS1 e

ﬂﬁ 3.14 Tilsunsu Configure Virtual Serial Port Driver

< oreepp Host: (192.168.1.3 -]

¥ History S

Service: < Telnet TCP pontit: 122

 SSH SSH version: ;r;';;{?wmm
- Other Protocot: [UNSPE
" Seriat joons B
oK Cancet i Help !
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Advanced Power MOSFET IREKFP3IS0A
FEATURES BV e = 400V
s Avalanche Rugged Technology _

+ Rugged Gate Oxide Technology Rosion) = 0.30
« Lower Inpul Capadcitance . = 17 A
« Improved Gale Charge o
s Extended Sate Operating Area
¢+ Lower Leakage Ourent 10uA (Max} @ Vs = 400V TO-3P
* Low Rpgoeg 0.2544 (Typ.)
ml
1Gats L Drain J. Source

Absolute Maximum Ratings

Symbol Characteristic Value Units
Voes Draln-fo-Sowrce Voilage 400 v
" Contnuous Dran Currenl (T.=25°C}) 17 A

Contnuous Dran Curent (T.=100°C) 108
ou Drain Cuent-Pulsed tY) 58 A
Vs Galke-lo-Sourte Voltage +10 v
E,.E Sngle Pulsed Avalanche % 2 1156 mJ
L Avalanche Current 4] 17 A
Exp Repetitve Avalanche Enemgy 1) 202 mJd
dvict Peak Diode Recovery Ovi (K3} 40 Vins
Total Power Dissipation (To=25°C) 02 w

Po Lmear Deratng Factor 1,61 WioC

e | oo s
1 Maxwnum Lead Temp. for Soldering 200 C

L Purposes, 1/8. hom case for S-seconds
Thermal Resistance

Symbol Characteristic TYp. Max. Units
Ryyc Junction-to-Case — 0.62
Recs Case-to-8ink 024 - “Ch
Ran Junction-to-Amiient . 40

IRFP350



53

Data Sheet No. PD60147-S

Infernational
TGR Rectifier IR2110/IR2113(8)

HIGH AND LOW SIDE DRIVER
Features Product Summary
® Floating channel designed for bootsirap operation
Fully operational o +500V or +600Y Vorrser (IR2110) 500V max.
Tolerant to negative transient voltage (IR2113) 600V max.
dvidt immune
e Gate drive supply range from 10 o 20V lo+/- 2A 1 2A
& Undervoltage lockout for both channels
e 3.3V logic compatible Vout 10 - 20V
Separate logic supply range from 3.3V to 20V
Logic and power ground £V offset tonsoft (typ-) 120 & 94 ns
® CMOS Schmitt-triggered inputs with pull-down D -
- A elay Matching (IR2110) 10 ns max|]
& Cyde by cycle edge-riggesed shutdown logic Y 9 %IRZ 11 3)) 20ns max
& Matched propagation delay for both channels :
e Qutputs in phase with inputs Packages
Description
The IR2110AR2113 are high voltage, high speed power
MOSFET and IGBT drivers with independent high and
low side seferenced output channels. Proprietary HVIC
and iatch immune CMOS techinologies enable rugge-
dized monofithic construction. Logic inputs are com- 14-Lead PDIP 161 ead SOIC
patible with standard CMOS or LSTTL outpirt, down tp IR2110AR2113 IR110SIR21135
3.3V iogic. The output diivers feature a high pulse as-

rent buffer stage designed for minimum driver cross-conduction. Propagation delays are matched to simplify use
in high frequency applications. The floating channel can be used to drive an N-channel power MOSFET or IGBT
in the high side configuration which operates up to 500 or 600 voits.

Typical Connection up to 500V or 600V
HO}————— | ED =
Vppo——¢——{ Vo Vg - ANWNV—<___
=

HIN o HIN Vg [ ° 1o
SD o SD L A oLOAD
LiNo LIN Voo 9=
Ve o Ves COM [ — ‘ ED
Ve o) — LO AA— T

(Refer to Lead Assignments for cormect pin conbguration ). ThisfTheze diagram{s) show electrical -

connections only. Pleaze refer bo our Application Nobtes amd DesignTips for proper circuit board layout.

IR 2110
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L7800
KYI SERIES

POSITIVE VOLTAGE REGULATORS

OUTPUT CURRENT TO 1.5A

OUTPUT VOLTAGES OF 5, 5.2; 6; 8; 8.5; 9

10; 12; 15; 18; 24V

s THERMAL CVERLOAD PROTECTION
SHORT CIRCUIT PROTECTION

m OUTPUT TRANSITION SOA PROTECTION

DESCRIPTION
The L7800 series of three-terminal positive TO-220FP
regulators is available in_TO-220, TO-220FP, T0-220 TO-220FM
TO-220FM, TO-3 and D’PAK packages and
several fixed output voltages, making it useful in a
wide range of applications. These regulators can
provide local on-card regulation, eliminating the
distribution problems associated with single point
regulation. Each type employs internal current
limiting, thermal shut-down and safe area
protection, making it essentially indestructible. If
adequate heat sinking is provided, they can
deliver over 1A output current. Although designed
iroa D’PAK TO-3
primarily as fixed voltage regulators, these
devices can be used with external components fo
obtain adjustable voltage and currents.

Figure 1: Schematic Diagram

[ SERES TPUT
10 PASS 4
ELEMENT
CURRENT . SOA
GENERATOR PROTECTION
|
STARTING REFERENCE ERROR
CIRONT VOLTAGE AMPLIFER
THERMAL
PROTECTION
H BND
FErrr S

L7800 SERIES



0ASIS  TAIWAN OASIS LED DATA SHEET (FOR INFRARED)

N7 PART NO. TOIR-50b94bCEa

ABSOLUTE MAXIMUM RATINGS AT TA=25°C

PARAMETER SYMBOL DATA UNIT
Porward Current Irnt 100 mA
| e |
Reverge Voltage Vr 8 V'
Power Diggpation Pp 150 mW
Operaling Temperature Range -25 to +85 °C
Storage Temperature Range -30 to +85 °C

Lead Sold Temperature
{1/10 lach Below Seating Plane)

ELECTRICAL/OPTICAL CHARACTERISTICS AT TA=25°C

280°C for 3 wmec.

PARAMETER SYMBOL DATA UNIT TEST CONDITION
Dist . 10
Radiated Ouiputl Power Po(Typ.) 12.0 mW I;i:;;i em
Detector Area: iem?®
TYP: 1.25 Lo —20mA
| LTF: 120 | —20m
Forward Voltage Vr MAX: 1.45 v F
Wavelength AP 940 nm Ir=20mA
Spectrum Width of Half Value| AA 50 am Ir=20mA
Reverse Curreni Ir 10 pA Vr =BV
Full Viewing Angle 2X36 25 o In=20mA
Leng Water Clear
Radiation Material CaAs/CaAs
PACKACE DIMENSIONS & 3 =
INTERNAL CIRCUIT DIAGRAM %( s L0
+ 8498101/ — | 150max
£280101 p——— 2540in——
a )=
_ Sl

870101

DATE | 01/10/0" | SCALE | 251 |TOLERANCE| wonsw | DRAWN| 4832 |CHECKED

UNIT | M/M  [SHEET NO| 1/2 DRAWNG NO.| S-50b84CZa-A | CUSTONER APPROVED

Y3 =Y
Aasounsusa
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OASIS

WAN OASIS LED DATA SHEET

N\ g%/ 4 PART NO. : TOPS—050aTB:=
ABSOLUTE MAXIMUM RATINC (Ta = 25°C)

Parameter Symbol Data Unit Test Condition
Collector-Emitter Ie=100uA
Breakdown Voltage BvVceo 30 v Ib=0
Emitter—Collector Ie=100uA
Breakdown Voltage BVeco 5 v Ib=0
Collector Dark Vee=10v
Current Id 01 uA H=0mW/cm?
Collector Light Vce=10v
Current IL 4.0 mA 2856k 10001x
Collect Power

Digsipation Pem 140 mW

Rise/Fall Time . R=560"

/ Tr/Tt 5 us Vee=10v Ic=1mA

Life Time H 100°000 Hrs Vee=10v
Peak collection
Wavelength - P 900 nm

Spectral Range 750~ 1050 nm

Operating Temperature Rang —25°C to 70 °¢
Ftorage Tenperature Range _309 to 100°¢

Lens Color Black

PACKAGE DIMENSIONS:

1
190

INTERNAL CIRCUIT DIAGRAM:

8 *R 7050 c
R | ] :DT
o4 .98 : 1.50mox %
1580 r 25.40m! {
—':ZE
\ c %
wwa/ E
870
DATE | 11/07/00'| SCALE | 261 |TOLERANCE| .sse | DRAWN| %9325 |CHECKED
UNIT M/¥  [SHEET NO 1/1 DRAWING NO.| S-060aTB=-A | CUSTOMER APPROVED

asuaunssa
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MARNUIN VU

TWsunsululnsneulnsataes PIC16F887
ko ok Rk o R R R Rk R R K KRR K KR R KR
#include "C:\Users\Microsoft.Microsoft-201 1\Desktop\RPM meter\ms_couttime.h"
#use delay(clock=4000000)

#tuses HS,NOWDT,NOPROTECT,PUT,NOLVP

#include <stdlib.h>

#define LCD DATA PORT getenv("SFR:PORTD")
#include "led.c”

#include <math.h>

#use rs232(baud=9600, bits=8, xmit=PIN_C6, rcv=PIN_C7)
float T,rpm;

float timel,time2;

BOOLEAN hook_cppl, HookRise;

/*#INT_TIMERO
void INTTMO(){
tt++:
set_timer0(3036); //Reload
delay _ms(20);
P/
JPRERRRE KR AR AR EAEFFRK Pnterrupt frequenCy detector™ *F* stk kkkatthfkkkox
#int_ccpl
void capture_isr()
{
ifl(HookRise)
{

timel = get_timer1();



HookRise = FALSE;
i

else

{

time2 = get_timerl1();

HookRise = TRUE;

hook cppl = FALSE;

}
}
void dis(float T)
float rpm,;

//set pulse output

setup_ccp2(CCP_PWM);

set_adc channel( 1 );

setup_timer 2(T2_DIV_BY 4,124,1);

/lcalculate speed and frequency

rpm=60/T;

printf("  %f\t",1/T);

printf("  %A\t\r\n\r",rpm);

//pwm to control dc motor

led _gotoxy(1,1);

printf{llcd_putc, "Speed=%frpm",rpm);

H

void main(void) {

led init();

T=0;

rpm=0;

while(TRUE){
HookRise=TRUE;
hook cppl=TRUE;

//done

//Display RS232

58



setup_timer 1(T1_INTERNAL|T! _DIV_BY_8);
setup_ccpl(CCP_CAPTURE_RE);

enable_interrupts(INT_CCP1); // Enable interrupt CCP1
enable_interrupts(GLOBAL);

set_timerl1(0);

while(hook cppl);

setup_ccpl(CCP_OFF);

disable_interrupts (GLOBAL);

T =(time2-time1)*8*1000*0.000000001; // Period time=cycle*(4/fosc)*PR

dis(T);
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